A study was conducted in Gondar town in six selected smallholder farms from August 2005 to January 2006 for six months to measure incidence rate of clinical bovine mastitis. Monitoring was performed by animal attendants of each farm after training and supervision of the monitoring activities and collection of data was performed by the researchers. Farmers identified cases of clinical mastitis on the basis of abnormalities in milk, in the udder or systemic abnormalities of the cow. A second or third case of clinical mastitis in the same lactation was considered a new case if at least 14 days had passed between the previous and the current case of clinical mastitis. The average incidence rate of clinical bovine mastitis at cow level was found to be 21.26 per 100 cow-years at risk (0.21 per cow-year at risk). Among the six farms, the highest incidence rate observed was 63.49 per 100 cow-years time and no case was recorded in two farms.
Introduction
Ethiopia has the largest cattle population in Africa estimated at 44.32 million (CSA, 2004) . But the per capita consumption of milk is only 19 kg per year (Redda, 2001 ) due to the low production level coupled with other factors. Cognizant of this fact, the Ministry of Agriculture and Rural Development has formulated a strategy to improve milk production through crossbreeding of the indigenous zebu with high-grade exotics (Holstein) (Asfaw, 1997) . And because of this, there is an increase in the percentage of improved breeds in dairy cattle population of Ethiopia which are known to be more susceptible to most diseases including mastitis than the indigenous stock. According to Mekonnen Lemma et al. (2001) , of the major diseases of crossbred cows in Addis Ababa milk shed, clinical mastitis was the second most frequent disease next to reproductive diseases, where 171 cows out of 556 were found to be affected. Mungube et al. (2005) estimated the economic losses from mastitis in the urban and periurban areas of Addis Ababa, Ethiopia, to be US $ 58 per cow per lactation.
Several studies have been conducted in the past to estimate the incidence rate of clinical mastitis (IRCM) in Europe (Barkema et al., 1998; Peeler et al., 2000; Barnouin et al., 2005) , North America (Sargeant et al., 1998) and Africa (Kivaria et al., 2006; Karimuribo et al., 2006) . In Ethiopia, except some prevalence works on subclinical mastitis, very limited studies were conducted on the incidence of mastitis. This might be probably due to the difficulty to attend farms for a relatively longer period. A study conducted at Alemaya University Dairy Farm by Tefera (2001) for 6 years (from 1993 to 1998) revealed a clinical mastitis incidence of 34 cases per100 cows per year. There are no similar studies conducted in Amhara Regional State, except few unpublished reports. Therefore, this study was undertaken to measure the incidence rate of clinical bovine mastitis in selected dairy farms in Gondar town.
Materials and methods

Study area
The study was conducted in Gondar town, located 738 km away north of Addis Ababa, the capital city of Ethiopia. The total population of Gondar town is estimated to be 206,987 of which 98,085 are males and 108,902 females (CSA 2008 ). An Austrian assisted project named Integrated Livestock Development Project (ILDP) is working in the region since 1998 to improve farmers' livelihood. This project provides crossbred heifers to poor farmers and organized these smallholder farmers to form cooperatives. These cooperatives supply milk to Jantkel milk plant provided to them by the project. This plant also received milk from farmers in Gondar town. It produces maily pasteurized milk and to some extent cheese and butter and it is providing an oppurtunity for the dairy secotr to expand.
Study population
The study population was all lactating crossbred cows in different age and lactation number in smallholder farmers (having at least 5 lactating cows) in Gondar town. Their age and parity ranges from 2 to 11 years and one to eight, respectively. The feeding system included grazing and hay ad libitum with nug cake and Dashen Brewery byproduct supplementation.
Farm selection
Farms having at least five lactating cows were considered in the study. Selection of farms was based on convenience and only farmers willing to cooperate throughout the study period were included in the study and six farms were selected. As most of the farmers in the town were having less than five lactating cows, those having five and above were included in the study while unwilling few remained.
Incidence study
The incidence study was conducted in government, non government (NGOs) and private dairy farms of Gondar town from August 2005 to January 2006 for six months. All lactating cows in selected farms were eligible for the study and followed until dry off or end of the study period. Follow up of the occurrence of clinical mastitic cases was conducted on daily basis by animal attendants, who were trained. The whole research process was supervised by the researchers. Animal attendants identified cases of clinical mastitis on the basis of abnormalities in milk, in the udder or systemic abnormalities of the cow. Cases subsequent to the firs case of clinical mastitis were considered as new, if at least 14 days had passed between any two cases of clinical mastitis (Riekerink et al., 2008) .
A cow or a quarter shall be considered clinically sick for mastitis when abnormality is observed in milk (like the presence of flakes, clots, bloody or watery appearance), in the udder (like swelling, pain, hotness) or in the cow (systemic signs together with the above manifestations) (IDF, 1987) .
Data analysis
The incidence rate (IR) of clinical mastitis was calculated according to the formula given inThrusfield (2005).
IR= Number of new cases of disease that occur in a population during a particular period of time
The sum, overall individuals, of the length of time at risk of developing disease
The incidence rate of clinical mastitis (IRCM) was expressed as the reported number of CM episodes during the observation period per 100 cows per year at risk.
Results
Incidence rate
Eight cows, from a total of 90 cows observed for 6 months, developed clinical mastitis (Table 1) . The average incidence rate of clinical bovine mastitis at cow level was found to be 21.26 cases (23.24 standard deviation) per 100 cow-years at risk (0.21 per cow-year at risk) ( Table 2) . Among the six farms, the highest incidence rate (63.49 per 100 cow-years time) was observed in farm D and no case was recorded at E and F farms (Table 2) . 
Discussion
Clinical mastitis results in greater economic loss due to milk production loss, nonsaleable milk loss, veterinary service fees, medication cost, labor cost and culling especially when it occurs early in lactation. The incidence rates (21.26 cases per 100 cow-years) found in this study was lower compared to the previous work of Tefera (2001) in Ethiopia who reported 34 cases per100 cows -years. A considerably high incidence rate compared to the present study was reported in other African countries. In Tanzania, in smallholders, Karimuribo et al. (2006) and Kivaria et al. (2006) , reported 31.7 and 43.3 cow level clinical mastitis cases per 100 cow-years at risk, respectively. A lower incidence rate was reported in other studies. In Uruguay, an incidence rate of 1.2 cases per 100 cow-months at risk, which is equivalent to annual incidence rate of 14.4 cases per 100 cow-years at risk, was reported (Gianneechini et al., 2002) . Peeler et al. (2000) in Great Britain and Riekerink et al. (2008) in Canada reported 22.8 and 23 mean incidence of clinical mastitis cases per 100 cows-years, respectively, which are in agreement to the finding of this study. This difference could most probably be attributed to the differences in the distribution of mastitis risk factors. Although the number of cows observed was small the highest incidence rate (63.49 per 100 cow-years time) in farm D in the present study could be due to poor milking and culling practice. There were cows with chronic mastitis and the awareness of milkers on segregation of affected cows and use of individual towels was very low.
Conclusion
The average incidence of clinical mastitis found in this study is low. However, there was high variability among farms. Therefore, there is a need for awareness creation among smallholder dairy farmers about the importance of clinical mastitis. Moreover, area specific and/or farm specific risk factors and the pathogens associated needs to be investigated.
